Biglycan is required for adaptive remodeling after myocardial infarction.
After myocardial infarction (MI), extensive remodeling of extracellular matrix contributes to scar formation and preservation of hemodynamic function. On the other hand, adverse and excessive extracellular matrix remodeling leads to fibrosis and impaired function. The present study investigates the role of the small leucine-rich proteoglycan biglycan during cardiac extracellular matrix remodeling and cardiac hemodynamics after MI. Experimental MI was induced in wild-type (WT) and bgn(-/0) mice by permanent ligation of the left anterior descending coronary artery. Biglycan expression was strongly increased at 3, 7, and 14 days after MI in WT mice. bgn(-/0) mice showed increased mortality rates after MI as a result of frequent left ventricular (LV) ruptures. Furthermore, tensile strength of the LV derived from bgn(-/0) mice 21 days after MI was reduced as measured ex vivo. Collagen matrix organization was severely impaired in bgn(-/0) mice, as shown by birefringence analysis of Sirius red staining and electron microscopy of collagen fibrils. At 21 days after MI, LV hemodynamic parameters were assessed by pressure-volume measurements in vivo to obtain LV end-diastolic pressure, end-diastolic volume, and end-systolic volume. bgn(-/0) mice were characterized by aggravated LV dilation evidenced by increased LV end-diastolic volume (bgn(-/0), 111+/-4.2 microL versus WT, 96+/-4.4 microL; P<0.05) and LV end-diastolic pressure (bgn(-/0), 24+/-2.7 versus WT, 18+/-1.8 mm Hg; P<0.05) and severely impaired LV function (EF, bgn(-/0), 12+/-2% versus WT, 21+/-4%; P<0.05) 21 days after MI. Biglycan is required for stable collagen matrix formation of infarct scars and for preservation of cardiac hemodynamic function.